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   In many years, the conversion of CO2 to value-added chemicals attracts researcher all over the 
world. Among all the methods that have been introduced, electrochemistry is one of method that is 
used for CO2 reduction study. However, high potential is required to transfer one electron to the 
CO2 molecule, leading to many obstacles as it may compete with hydrogen evolution, in addition to 
its high required-energy consumption. Meanwhile, boron-doped diamond (BDD) electrode has been 
known to have a wide potential window that might suppress the production of hydrogen as a CO2 
reduction competitor. Beside, its high durability of chemical and mechanical stability will give 
outstanding characters for real application. This work will focusing on the exploration of CO2 
reduction products on bare and metal-modified BDD electrode.  
In chapter 1, general background, purpose of the study, and also the overview of CO2 reduction 
using BDD electrode are summarized.  
In chapter 2, CO2 reduction on bare BDD in aqueous ammonia solution was summarized. 
Ammonia solution was used as it has high loading-capacity for CO2 gas sequestration. Here, 
methanol was produced as the main product at potential -1.3 V, with maximum faradaic efficiency 
of 24.3%. The reduction of CO2 to methanol was found to be the reduction of bicarbonate species.  
In chapter 3, the study is focused on metal modification on surface of BDD electrode, 
specifically by copper (Cu) particle deposition. In this study, C2/C3 species were successfully 
produced with high efficiency. At potential -1.0 V, ethanol, acetaldehyde, and acetone were 
produced with faradaic efficiency of 42.4%, 13.7%, and 7% respectively.  
In chapter 4, CO2 reduction on palladium (Pd) modified BDD electrode was studied. CO was 
produced as the main product, with faradaic efficiency of 53.3% at potential -1.6 V. This 
modification could improve the production of CO up to 5 times higher than on bare BDD electrode 
under same reduction condition.  
In chapter 5, the study of CO2 reduction on its oxide form of Ni and Ir particle modified on 
BDD electrode was summarized. CO2 reduction using Ni modified on BDD electrode was hardly to 
be obtained. On the other hand, by modification of BDD surface with IrO2, the improvement of 
HCOOH production could be achieved with lower potential than on bare BDD. ~50% faradaic 
efficiency of HCOOH could be produced at potential -1.7 V, in which, this production is usually 
produced at around potential -2.3 V on 1% BDD electrode. 
Finally, summary and future perspective of this work are described.  
 
